ESPITE its charm and wit, the oft-quoted aphorism attributed to Mark Twain, "Everybody talks about the weather but nobody does anything about it,"' is hardly accurate. Men do, in fact, do something about the weather. They adapt to it or adjust to it, they move toward certain climatic regimes or away from them, and they have long contemplated weather modification. However, although geographers undoubtedly recognize that weather and climate have pervasive effects on human activity, there appears to have been a general decline in their interest in these relationships and in their ability to answer certain fundamental questions. These questions have become more and more important in recent years as man's ability to predict and modify the weather increases.
THE GEOGRAPHICAL REVIEW mercial weather-modification firms feel that the reports of the two scientific committees substantiate claims which they themselves have been making for years. Consequently, commercial operations are almost certain to increase. In addition, several agencies of the federal government have already announced plans for major modification programs. For example, the Bureau of Reclamation has a multimillion-dollar program under way in several western states the aim of which is to find ways of enlarging snowpacks through cloud seeding. The resulting water would be used to expand irrigation. Other federal agencies are busily competing for the main responsibility for managing atmospheric resources.
The ability to modify the weather holds some intriguing possibilities. Most people would prefer to have it rain at night rather than during the day. A reduction in the almost constant drizzle on the Northwest Coast during the winter would be welcomed by most people in Seattle, Portland, and Vancouver. Farmers on the Great Plains would be happy to see their scanty rainfall augmented. Residents in Florida would doubtless be delighted to hear that a way had been found to reduce the incidence of hurricanes. Those in Bismarck, North Dakota, or Winnipeg, Manitoba, would be glad to have much milder temperatures in winter than those they now experience.
It is not certain, however, that alterations in the weather are uniformly beneficial. A rancher might be able to increase his profits as a result of a heavier rainfall on his range at a particular time, but the heavy rain might also fall on the fields of a neighboring farmer and ruin his crop. An electricpower utility might be able to increase its operating efficiency by raising the level of its reservoirs through cloud seeding, but the precipitation might ruin the holiday of vacationers who happened to be in the reservoir area at the time. The alteration of the track of a hurricane could reduce damage over a large area, but it would also divert precipitation on which city water utilities and electric-power companies depended to maintain the levels of their reservoirs. Weather modification would have differential effects not only within a given area but possibly between areas also. One area might benefit by an increase in precipitation, but this increase might have been achieved only by a reduction somewhere else.7
Concomitant with the new possibilities for weather modification have been improvements in the range and quality of forecasts. The use of satellites, the World Weather Watch, and the improved numerical models of the atmosphere linked to larger and faster computers suggest, for example, that eight-day forecasts with positive accuracy on the eighth day are only a decade or so away.
Weather modification and new information systems widen the range within the alternatives from which an accommodation to weather and climate can be chosen. The best choice in any given instance will depend on a careful weighing of the overall gains and losses of the alternatives-adaptation, adjustment, movement, and modification. The following questions give some indication of what it would be desirable to know to enable an objective appraisal. To what extent are various human activities sensitive to changes in the weather? What is the locational impact of weather and climate? How does weather enter into decision making? How do human activities affect the weather? It is pertinent to examine the contributions geographers have made so far that might help to answer these questions, and the further research that they could usefully undertake toward this end.
CONTRIBUTIONS TO THE GEOGRAPHICAL LITERATURE8
From an early stage in the development of their discipline geographers have been interested in the relationship between the distribution of human activity and variations in climate. Indeed, beginning college students in geography might conclude that this is the fundamental factor accounting for the global distribution of man. One reason for this impression could be the emphasis on climate and its effects on human activity found in introductory textbooks. Of twenty-six textbooks commonly used in beginning geography courses in the United States, fourteen use climatic variations to regionalize the world.9
The geographer's view of the relationship between climate and man has 8 This review is based mainly on North American geographical serials but also includes material in British, New Zealand, and Australian journals. It is incomplete to the extent that geographers may have contributed on the subject to literature outside the field of geography and to the extent that contributions to foreign-language geographical journals were not covered. Accompanying the changes in geographical thought about the relationship between weather and climate and human activity has been a general decline in geographical interest in the matter. This is well illustrated by the relative number of articles devoted to the subject in the major American geographical journals in the period 1916-1966 (Fig. i) . In the early part of the period more than one-third of the articles in these journals were devoted to weather and climate and to their impact on human affairs. At the end of the period less than 5 percent of the articles dealt with these matters. There 
PRIORITIES FOR FUTURE RESEARCH
Having identified the questions relating to human adjustment to weather and climate that are of interest to geographers, and having reviewed contributions to the geographical literature on these matters, it is pertinent to outline directions that future geographical research should take. Four main directions of inquiry are recommended, corresponding to the four major questions posed earlier in the paper.
SENSITIVITIES TO WEATHER AND CLIMATE
Human activities differ considerably in their sensitivity to temperature, precipitation, and wind. Some activities can be undertaken under a wide range of atmospheric conditions; others are profoundly affected by the slightest change in the weather. Our knowledge of these sensitivities, however, is imprecise. We know that a cold spring can result in large losses to agriculture, but we do not know how far these losses extend into the economy as a whole. We can calculate the impact of a ten-inch increase in rainfall in July on corn may vary considerably. Getting wet at the beach is viewed differently from having a brand-new suit of clothes drenched. Third, a weather forecast is only one channel of information, and frequently it is a secondary one. Observation or the evidence of one's own senses may either support or contradict the forecast, depending on whether it is clear or cloudy at the time it is received. The hypothetical interaction of these factors is illustrated in Table I . The alternative channel of information may either support or contradict the weather forecast, and the response or adjustment is classified as major or minor. A 30 percent chance of precipitation on a gray, overcast day (supportive information) might induce a rational individual to wear a raincoat (minor adjustment) over his brand-new suit (major outcome). All other conditions would require higher probability forecasts to lead to similar actions.
Despite our inability to specify the use of such simple information as a forecast of rain, some progress has been made in developing normative models to describe how information or weather modification could be used. The foregoing suggestions for geographical studies dealing with human response to weather and climate are intended merely to illustrate the types of problems that merit attention. Many other topics could be proposed. But much more important for geography than a checklist of useful research is a reexamination of its commitment to the study of weather and climate. It seems ironic that today, when tools and instruments of considerable sophistication are available to define with some precision human response to weather and climate, the level of geographical discourse still rests primarily either on Huntingtonian assertion or on introductory textbook generalization.
